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(54) COMPOSITE MODULE FOR OPTICAL FIBER AMPLIFIER 



(57) The invention provides an integrated module 
for optical fiber amplifiers which is able to efficiently dif- 
fuse, by a Peltier element, heat generated by an LD ele- 
ment outside the module, have a WDM filter component 
and a substrate firmly fixed for a longer period of time 
and further reduce the beam axis disalignment between 
an LD element and the WDM filter component even in a 
case where deformation arises at the subtrate. The part 
of the substrate (1), at which the Peltier element (12) is 



( a ) 



fixed, is a high thermal conductivity portion constructed 
of Cu or Cu-W based alloy, and at least a part of the 
base (11) is made into a low thermal conductivity por- 
tion constructed of Fe-Ni-Co based alloy, Fe-Ni based 
alloy Fe-Ni-Cr based alloy, Fe-Cr based alloy or stain- 
less steel, wherein the WDM filter component (5) is 
fixed at the low thermal conductivity portion of the base 
(1 1 ) by laser beam welding. 
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Description 

Technical field 

[0001] The present invention relates to an integrated s 
module for optical fiber amplifiers. 

Background Art 

[0002] Ever since, in an optical fiber amplifier dis- io 
closed in, for example, Japanese laid-open patent pub- 
lication No. 1 161 18 of 1996, pumping light is sent from 
an LD element into an Er doped optical fiber via a signal 
light channel to produce an excited state in the above- 
mentioned Er doped optical fiber. By inputting the signal 15, 
light into the optical fiber amplifier and causing the same 
to pass through the Er doped optical fiber, the signal 
light is amplified and is outputted. 
[0003] Thus, in order to generate pumping light sent 
into an Er doped optical fiber in an optical fiber amplifier, 20 
a laser diode (hereinafter merely called "LD") element is 
used. 

[0004] In recent years, on the basis of requests for 
shortening the work time in assembling optical fiber 
amplifiers and downsizing of mounting areas, several 25 
optical elements including an LD element are in 
advance integrated in one package to make an inte- 
grated module for an optical fiber amplifier, which would 
be incorporated in an optical fiber amplifier. 
[0005] As an example of an integrated module for a 30 
conventional optical fiber amplifier, a so-called back- 
ward pumping type, in which pumping light is sent into 
an Er doped optical fiber in reverse of the signal light 
advancing direction is shown in FIG.4(a) and (b). 
[0006] As shown in FIG.4(a) and (b), in the integrated 35 
module for an optical fiber amplifier, the respective opti- 
cal elements (WDM filter component 5, optical isolator 
6, beam splitter component 7) are mounted in a pack- 
age consisting of a substrate 1 and side plates 2a 
through 2d erected at four sides of the substrate 1 . 40 
[0007] Sealing glass components 3a and 3b are, 
respectively secured at the side plates 2a and 2b, 
wherein the first optical fiber 4a (signal light inputting 
portion) which inputs signal light into the abovemen- 
tioned module and sends pumping light from the mod- 45 
ule to an Er doped optical fiber (not illustrated) is fixed 
outside one sealing glass component 3a, and the sec- 
ond optical fiber 4b (signal light outputting portion) 
which outputs the abovementioned signal light from the 
corresponding module is fixed outside the other sealing so 
glass component 3b. 

[0008] These first and second optical fibers 4a, 4b are 
disposed so that the end faces thereof are confronting 
each other, and a signal light channel X through which 
signal light goes is formed from the optical fiber 4a to ss 
the optical f foer 4b via above the substrate 1 . 
[0009] Furthermore, a lens (not illustrated) which col- 
limates light is provided between the sealing glass com- 



ponent 3a and optical fiber 4a and between the sealing 

glass component 3b and optical fiber 4b. 

[001 0] WDM filter component 5, optical isolator 6 and 

beam splitter component 7 are disposed and fixed at the 

part which is made into the signal light channel X on the 

substrate 1 , after their beam axes are aligned with each 

other. 

[001 1 ] For example, as shown in FIG.5, the WDM filter 
component 5 and beam splitter component 7 are such 
that they are accommodated and fixed, by cementing 
with low melting point glass or welding by a YAG laser or 
soldering, at a metal holder 8 consisting of Fe-Ni-Co 
based alloy (hereinafter called "KOVAFT), 42Ni-Fe (42 
alloy) or stainless steel, etc., and they are directly fixed 
on the substrate 1 below the underside of the metal 
holder 8 by laser beam welding such as YAG laser weld- 
ing, etc. 

[0012] An LD element 9 which generates pumping 
light is disposed at the side of the WDM filter component 
5. 

[001 3] A heat sink which quickly absorbs heat gener- 
ated at the LD element 9 is fixed on the underside of the 
LD element 9, and a base 1 1 consisting of, for example, 
Cu or Cu-W based alloy is fixed on the underside of the 
heat sink, and a Peltier element 12 is attached to the 
underside of the base 1 1 . Furthermore, the underside of 
the Peltier element 12 is fixed on the substrate 1 by 
brazing such as soldering or Ag brazing, etc. 
[0014] Furthermore, 13 is a collimator lens which col- 
limates pumping light emitted from the LD element 9. 
[001 5] Photo diodes 14,14 (hereinafter merely called 
"PD") are disposed at both sides of the beam splitter 
component 7. These PDs 14,14 are, respectively, 
attached to the side plates 2c, 2d. 
[0016] Furthermore, the integrated module for optical 
f foer amplifier is sealed by a substrate 1 , side plates 2a 
through 2d and upper face plate 17 in a state where 
nitrogen, etc., is internally enclosed, and is fixed at an 
optical fiber amplifier substrate by fixing with screws at, 
for example, an opening portion 1 5 of the substrate 1 . 
[001 7] In such an integrated module for an optical fiber 
amplifier, signal light advances in the channel X in 
FIG.4(a). 

[0018] That is, signal light is inputted from the first 
optical fiber 4a into the module via the sealing glass 
component 3a and is made incident into the second 
optical fiber 4b end face via the sealing glass compo- 
nent 3b, passing from the first optical fiber 4a end face 
through the sealing glass component 3a, WDM filter 
component 5, optical isolator 6, and beam splitter com- 
ponent 7, wherein the signal light is outputted from the 
second optical fiber 4b to outside of the module. 
[0019] Furthermore, a part of the signal light is 
reflected outside the signal light channel X by the beam 
splitter component 7 and is sampled by one side PD 1.4. 
Furthermore, in the beam splitter component 7, reflec- 
tion light reversely advancing from the second optical 
fiber 4b into the signal fight channel X is reflected in the 



BNSDOCID: <EP 0917263A1J_> 



3 



EP 0 917 263 A1 



4 



reverse direction of the case of the signal light, and is 
sampled by the other PD 14. 

[0020] Furthermore, the pumping light advances in a 
channel Y in FIG .4(a). 

[0021] That is, the pumping light is emitted from the s 
LD element 9, reflected by the WDM filter component 5, 
made incident into the end face of the first optical fiber 
4a, and is outputted from the first optical fiber 4a to out- 
side the module. 

[0022] Accordingly, the pumping light is provided into 
an Er doped optical fiber (not illustrated) and contributes 
to producing an excited state of the Er doped optical 
fiber. 

[0023] Furthermore, the optical isolator 6 is an optical 
component to allow light to pass through in one direc- 
tion and is able to interrupt the reflection light advancing 
from the second optical fiber 4b to the first optical fiber 
4a side. 

[0024] Herein, as a means for fixing optical compo- 
nents such as a WDM filter component 5, a beam split- 
ter component 7, etc., on the substrate 1, laser beam 
welding by YAG welding, etc., which is able to firmly fix 
these components for a longer period of time, is used. 
[0025] However, laser beam welding is a method by 
which heat is concentrated at the boundary of attached 
members to be welded and both members are instanta- 
neously welded to each other. However, if the thermal 
conductivity of the members to be welded is high, heat 
is diffused via the members, wherein the welding itself is 
not carried out in a satisfactory condition. 
[0026] Therefore, in an integrated module for a con- 
ventional optical fiber amplifier, in order to firmly fix the 
respective optical components such as a WDM filter 
component 5, etc., on the substrate 1 by laser beam 
welding, etc. for a longer period of time, a substrate 
made of KOVAR and stainless steel, which has a low 
thermal conductivity and is obtained at a low cost, were 
used as a substrate 1 . 

[0027] However, in such an integrated module for an 
optical fiber amplifier, it is indispensable that the tem- 
perature of the LD element 9 is adjusted by the above- 
mentioned Peltier element 12, in order to secure and 
maintain the laser characteristics of the LD element 9, 
and it is highly requested that the output and reliability of 
the LD element 9 are further increased and improved in 
line with a demand for high output of signal light. 
[0028] In order to meet such a demand, it is necessary 
to efficiently conduct heat, which is generated at the 
lower part of the Peltier element 12 when adjusting the 
temperature of the Peltier element 12, to the substrate 1 
and to diffuse heat from the substrate 1 to outside the 
module. 

[0029] However, conventionally, the thermal conduc- 
tivity of materials such as KOVAR, stainless steel, etc.. 
which are used for a substrate 1 is. for example. 
30W/m • K or less, and is considerably low. Therefore, in 
the abovementioned module, it is difficult to efficiently 
diffuse heat, which is generated at the lower part of the 



Peltier element 12 when adjusting the temperature of 
Peltier element 12, outside the module. 
[0030] Accordingly, in order to solve these problems, 
it is considered that the material of a substrate 1. which 
is adhered to and fixed at the lower part of Peltier ele- 
ment 12 by soldering, .etc., is changed to a material, for 
example, CU and Cu-W based alloy, which has a better 
thermal conductivity than that of the abovementioned 
KOVAR usually used, thereby causing the thermal diffu- 
sion performance to outside the module to be improved. 
[0031] Actually however, the problem which arises at 
this point is laser beam welding which is used to fix opti- 
cal components such as the abovementioned WDM fil- 
ter component 5, etc., to the substrate 1 . 
[0032] That is, since the thermal conductivity of CU or 
Cu-W based alloy is too high if a substrate 1 made of Cu 
or Cu-W based alloy is welded to a metallic holder 8 part 
of an optical component by laser beam welding, the 
heat due to the laser beam welding was quickly dif- 
fused, and the welding property was not of a satisfac- 
tory quality. 

[0033] Therefore, it was difficult to firmly fix the sub- 
strate 1 and optical component such as a WDM filter 
component 5, etc. , for a longer period of time. 
[0034] Furthermore, when fixing the integrated mod- 
ule for optical fiber amplifiers to a substrate for optical 
ftoer amplifiers, there are cases where deformation 
such as warping of the substrate 1 arises at the inte- 
grated module for optical fiber amplifiers. 
[0035] At this time, the beam axes of the LD element 
9 and the WDM filter component 5, the axes of which 
have been aligned when producing a module, deviated 
from each other to cause the optical coupling ratio to be 
lowered. That is, such a problem arises, by which the 
light quantity of the pumping light emitted from the first 
optical fiber 4a to outside the module is greatly 
decreased. 

[0036] The present invention was developed in order 
to solve the abovementioned problems and other short- 
comings, and it is therefore an object of the invention to 
provide an integrated module for optical fiber amplifiers, 
which is able to efficiently emit heat by a Peltier element 
outside the module, has a WDM filter component and a 
substrate firmly fixed for a longer period of time, and is 
able to minimize the beam axis deviation between an 
LD element and a WDM filter component even though 
deformation arises at the substrate. 

Disclosure of the invention 

[0037] An integrated module for optical fiber amplifiers 
according to the invention described in Claim 1 . has a 
signal light input portion, a signal light output portion 
and a substrate; in which; 

a signal light channel is formed, through which sig- 
nal light is caused to advance from the signal light 
input portion to the signal light output portion via the 
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substrate; 

a WDM filter component which allows signal light to 
pass through and reflects pumping light is disposed 
and fixed at a part which is a signal light channel on 
the abovementioned substrate ; 
a laser diode element which guides pumping light to 
the WDM filter component is disposed and fixed via 
a base and a Peltier element at parts other than the 
signal light channel on the substrate by brazing or 
soldering; and 

the pumping light emitted from the laser diode ele- 
ment is reflected by the WDM filter component and 
is outputted from the signal light input portion or the 
signal light output portion; 

wherein a part, at which the Peltier element is fixed, 
of the abovementioned substrate is a high thermal 
conductivity portion constructed of Cu or Cu-W 
based alloy; and 

at least a part of the abovementioned base is a low 
thermal conductivity portion constructed of Fe-Ni- 
Co based alloy, Fe-Ni based alloy, Fe-Ni-Cr based 
alloy, Fe-Cr based alloy or stainless steel, and the 
abovementioned WDM filter component is fixed to 
the low thermal conductivity portion of the base, at 
which the abovementioned laser beam element is 
secured, by laser beam welding. 

[0038] An integrated module for optical fiber amplifiers 
according to the invention described in Claim 2, is of 
such construction as described in Claim 1, wherein a 
beam splitter component which reflects a part of signal 
light or reflection light outside the signal light channel, 
causes the reflected light to be received by a photo 
diode, and allows the remaining light to pass through, is 
disposed at a part being a signal light channel on the 
substrate; and 

the abovementioned beam splitter component is 
fixed at the abovementioned low thermal conductiv- 
ity portion of the rest, at which a low thermal con- 
ductivity portion is provided, by laser beam welding, 
and is fixed on the substrate via the abovemen- 
tioned rest by brazing or soldering. 

[0039] An integrated module for optical fiber amplifiers 
according to the invention described in Claim 3 is of 
such construction as described in Claim 1 or 2, wherein 
the base has a low thermal conductivity portion and a 
high thermal conductivity portion, the laser diode ele- 
ment is fixed at the abovementioned thermal conductiv- 
ity portion of the base, a WDM filter component or beam 
splitter component is fixed at the abovementioned high 
thermal conductivity portion of the base. 
[0040] In the invention, the high thermal conductivity 
portion means a part made of Cu or Cu-W based alloy, 
and the low thermal conductivity portion means a part 
made of Fe-Ni-Co based alloy, Fe-Ni based alloy, Fe-Ni- 
Cr based alloy, Fe-Cr based alloy or stainless steel. 



[0041 ] In the integrated module for optical fiber ampli- 
fiers according to the invention described in claim 1, the 
part, at which at least a Peltier element is positioned, of 
the substrate is made into a high thermal conductivity 
5 portion. 

[0042] Therefore, in comparison with a case where 
using a substrate made of low thermal conductivity 
materials such as KOVAR or stainless steel, it is possi- 
ble to efficiently diffuse heat generated at the lower part 

10 of the Peltier element outside the module. 

[0043] Furthermore, the WDM filter component is 
fixed at the low thermal conductivity portion of the 
abovementioned base by laser beam welding. And the 
abovementioned base and Peltier element, and the Pel- 

is tier element and substrate are fixed by, for example, 
brazing or soldering. 

[0044] Therefore, it is possible to firmly fix the WDM 
filter component on the substrate for a longer period of 
time. 

20 [0045] Still furthermore, since an LD element and a 
WDM filter which reflects pumping light emitted by the 
abovementioned LD element are fixed on the same 
base, the un evenness of the deformation amount of 
each position on the abovementioned substrate can be 

25 absorbed between the substrate and the base even in a 
case where deformation such as warping arises at the 
substrate. Therefore, the beam axis slip between the LD 
element and the WDM filter component on the same 
base can be further reduced than that of the prior arts. 

30 [0046] In the integrated module for an optical fiber 
amplifier according to the invention described in Claim 
2, the beam splitter component is fixed at the low ther- 
mal conductivity portion of the rest by laser beam weld- 
ing, and is fixed at the substrate via the 

35 abovementioned rest by brazing or soldering. 

[0047] Therefore, it is possible to firmly fix the beam 
splitter portion on the substrate for a longer period of 
time. 

[0048] In the integrated module for optical fiber ampli- 
40 f ier according to the invention described in claim 3, the 
base has a high thermal conductivity portion and a low 
thermal conductivity portion, the laser diode element is 
fixed at the abovementioned high thermal conductivity 
portion of the base, and the WDM filter component or 
45 beam splitter component, or both are fixed at the above- 
mentioned low thermal conductivity portion. 
[0049] Accordingly, as in the invention described in 
Claim 1 or 2, the WDM filter component or beam splitter 
component can be firmly fixed at the low thermal con- 
so ductivity portion of the base for a longer period of time, 
and at the high thermal conductivity portion of the base, 
it is possible to improve the thermal diffusion perform- 
ance from the LD element to outside the module. 
[0050] In the integrated module for an optical fiber 
55 amplifier according to the invention described in Claim 
1 , since the part, at which a Peltier element is posi- 
tioned, of the substrate is made into a high thermal con- 
ductivity portion, heat generated at the lower part of the 
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Peltier element can be efficiently diffused outside the 
module in comparison with the prior arts. 
[0051 ] Furthermore, since a high thermal conductivity 
portion is formed at the base and the WDM filter compo- 
nent is fixed at the low thermal conductivity portion of 
the base by laser beam welding, the WDM filter compo- 
nent is firmly fixed on the substrate via the abovernen- 
tioned base for a longer period of time. 
[0052] Furthermore, since an LD element and a WDM 
filter for reflecting pumping light emitted from the LD ele- 
ment are fixed on the same base, the beam axis slip at 
the LD element and WDM filter can be further reduced 
in comparison with the prior arts even in a case where 
deformation such as warping is generated at the sub- 
strate. 

[0053] In the integrated module for an optical fiber 
amplifier according to the invention described in Claim 

2, the beam splitter component is fixed at the low ther- 
mal conductivity portion of the rest by laser beam weld- 
ing, and is fixed at the substrate via the 
abovementioned rest by brazing or soldering. There- 
fore, it is possible to firmly fix the beam splitter compo- 
nent on the substrate via the rest for a longer period of 
time 

[0054] In the integrated module for an optical fiber 
amplifier according to the invention described in Claim 

3, since the laser diode element is fixed at the above- 
mentioned high thermal conductivity portion of the 
base, and a metallic holder on which the WDM filter or 
the beam splitter is fixed at the low thermal conductivity 
portion, a firm and long-term fixing between the WDM 
filter or the beam splitter component and the base or the 
substrate is not spoiled, and the heat diffusion perform- 
ance from the LD element to the base and substrate can 
be further improved. 

Brief description of the drawings 

[0055] 

FIG.1 is an explanatory view showing one example 
of the embodiments of an integrated module for an 
optical fiber amplifier according to the invention, 
wherein (a) is an upper plan view, and (b) is a side 
elevational view partially showing the cross section 
of the example, FIG. 2 is a side elevational view 
showing one example of a base used for the inte- 
grated module for an optical fiber amplifier accord- 
ing to the invention, FIG.3 is an upper plan view 
showing another example of the embodiments of 
the integrated module for an optical fiber amplifier 
according to the invention, FIG.4 is an explanatory 
view showing one example of conventional inte- 
grated modules for an optical fiber amplifier, 
wherein (a) is an upper plan view, (b) is a side ele- 
vational view partially showing the cross section of 
the example, and FIG.5 is a perspective view show- 
ing one example in which a WDM filter and beam 



splitter are accommodated and fixed in a metallic 
holder. 

Best Mode for Carrying Out the Invention 

5 

[0056] In order to explain the invention in further 
detail, a description is given of the invention with refer- 
ence to the accompanying drawings. 
[0057] A description of the parts which are similar to 
io those described in FIG.4(a),(b) and FIG.5 is omitted or 
simplified. 

[0058] FIG.1 (a), (b) show an integrated module for an 
optical ftoer amplifier which will become one example of 
the embodiments of the invention. 

is [0059] As shown in FIG.1(a),(b), in the integrated 
module for optical fiber amplifier, as in prior arts, a WDM 
filter component 5, optical isolator 6, beam splitter com- 
ponent 7, LD element 9 and PD 14 are disposed on the 
substrate 1 surrounded by erect side face plates 2a 

20 through 2d. 

[0060] However, the entire substrate 1 is made into, 
for example, a high thermal conductivity portion. 
[0061 ] Cu and Cu-W based alloy such as 1 0 to 20 Cu- 
W, etc., may be listed as examples of materials used for 

25 such a high thermal conductivity portion. 

[0062] The composition of the respective metals is 
displayed by percents in weight. 
[0063] And the WDM filter component 5 is not directly 
fixed on the substrate 1 but it may be fixed on the same 

30 base, 11 at which an LD element 9 is fixed, by laser 
beam welding or soldering, and it is indirectly fixed on 
the substrate 1 via the abovementioned base 1 1 and 
Peltier element 12 therebelow. 

[0064] Furthermore, the base 1 1 is, for example, a low 

35 thermal conductivity portion as a whole. 

[0065] As an example of Fe-based materials used for 
such low thermal conductivity portions, 29Ni-16Co-Fe, 
other Fe-Ni-Co based alloy (KOVAR), 52Ni-Fe, other 
Fe-Ni based alloy, 42Ni-Fe, 50Ni-Fe t other permalloy, 

40 42Ni-6Cr-Fe, 47Ni-6Cr-Fe, other Fe-Ni-Cr based alloy, 
18Cr-Fe f 25Cr-Fe, other Fe-Cr based alloy, stainless 
steel (SUS 302, 303, 304, 316, 317). and other stainless 
steel may be fisted. 

[0066] If the base 1 1 is formed to be 2.0mm thick or 
45 less, preferably 1.5mm thick or less even though the 
entire base 11 is a low thermal conductivity portion, 
heat generated at the LD element 9 is efficiently trans- 
mitted to the Peltier element 12 via the base 11. 
[0067] Furthermore, the beam splitter component 7 is 
so fixed at the rest 1 6 entirely being a low thermal conduc- 
tivity portion by laser beam welding and is fixed on the 
substrate 1 via the corresponding rest 1 6 by, for exam- 
ple, Ag brazing. 

[0068] Subsequently, the respective optical compo- 
55 nents are packaged in a nitrogen atmosphere by the 
substrate 1, side plates 2a through 2d, and upper face 
plate 1 7, thereby completing an integrated module for 
an optical fiber amplifier. 
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[0069] Furthermore, another example of the base 1 1 
is such that, as shown in FIG.2, the part where an LD 
element 9 is mounted is made into a high thermal con- 
ductivity portion 11a, and the part where a WDM filter 
component 5 is mounted is made into a low thermal 5 
conductivity portion 1 1b while both are adhered to each 
other by brazing or soldering. Still furthermore, the low 
thermal conductivity portion 1 1b may be a combination 
of members made of the abovementioned substances. 
[0070] By using such a base 1 1 , the heat diffusion per- 10 
formance from the LD element 9 to outside the module 
can be improved. 

[0071] Furthermore, in the abovementioned preferred 
embodiment, an integrated module for an optical fiber 
amplifier, in which the respective optical components 15 
are sealed by a substrate, side plates 2a through 2d and 
upper face plate 17, is described. However, the side 
plates 2a to 2d and upper face plate 1 7 are not requisite 
in this embodiment. 

[0072] The substrate 1 of the invention is not limited to 20 
that made of Cu or Cu-W based alloy. The substrate 1 
may be such that, as shown in FIG.2, members made of 
materials of high and low thermal conductivity portions 
are combined. 

[0073] The abovementioned preferred embodiment 25 
shows an example in which an optical isolator 6 is 
directly fixed at the substrate 1 . In the invention, the cor- 
responding optical isolator 6 and other optical compo- 
nents may be fixed at the base 1 1 or the rest 16 by laser 
beam welding, along with a WDM filter component 5 30 
and beam splitter component 7. 
[0074] It is needless to say that the beam splitter com- 
ponent 7 can be fixed at the same base where both the 
LD element 9 and WDM filter component 5 are fixed. 
That is, in this case, the base may be the rest 16. 35 
[0075] Still furthermore, the abovementioned pre- 
ferred embodiment shows an example of a so-called 
backward pumping type integrated module for an optical 
fiber amplifier, in which pumping light is sent into an Er 
doped optical fiber in a reversed direction of a signal 40 
light advancing direction. However, the integrated mod- 
ule for an optical fiber amplifier according to the inven- 
tion may be a so-called forward pumping type, in which 
pumping light is sent into Er doped optical fiber in the 
same direction as the signal light advancing direction. 45 
[0076] FIG.3 shows an example of the integrated 
module for an optical ftoer amplifier. 
[0077] As shown in FIG.3, though the optical fber 
amplifier is provided with a beam splitter component 7 
and PD 14 to sample signal light, no PD 14 is provided so 
for sampling reflection light. 

[0078] In view of the disposed relationship between 
the LD element 9 and WDM filter component 5, the ori- 
entation of reflection of the WDM filter component 5 is 
made reverse of the case shown in FIG. 1(a) and (b) so 55 
that the advancing direction of pumping light is made 
reversed, and the advancing direction of signal light is 
made the same as that of pumping light. 



[0079] In addition thereto, in the abovementioned pre- 
ferred embodiment, an integrated module for an optical 
fiber amplifier provided with optical ftoers 4a, 4b is 
described as an example. However, it is not necessary 
that the optical fibers 4a, 4b and sealing glasses 3a,3b 
are provided if a signal light input portion, signal light 
output portion and signal light channel X are formed in 
the integrated module for optical fiber amplifier. 

Industrial Applicability 

[0080] As described above, an integrated module for 
an optical fiber amplifier according to the invention is 
used in an optical fiber amplifier in which an optical fiber 
to which rare earth elements such as Er, etc., is doped 
is adopted as an amplification medium, and is suitable 
for application as an optical module which transmits 
amplified signal light at the same time while supplying 
pumping light to the abovementioned rare earth ele- 
ments doped optical fiber in order to amplify signal light 
inputted into an optical fiber amplifier. 

Claims 

1. An integrated module for optical fiber amplifiers 
having a signal light input portion, a signal light out- 
put portion and a substrate; in which; 

a signal light channel is formed, through which 
signal light is caused to advance from the sig- 
nal light input portion to the signal light output 
portion via the substrate; 
a WDM filter component which allows signal 
light to pass through and reflects pumping light 
is disposed and fixed at a part which is a signal 
light channel on said substrate; 
a laser diode element which guides pumping 
light to a WDM filter component is disposed 
and fixed via a base and a Peltier element at 
parts other than the signal light channel on the 
substrate by brazing or soldering; and 
the pumping light emitted from the laser diode 
element is reflected by the WDM filter compo- 
nent and is outputted from the signal light input 
portion or the signal light output portion; 
wherein 

a part, at which the Peltier element is fixed, of 
said substrate is a high thermal conductivity 
portion constructed of Cu or Cu-W based alloy; 
and 

at least a part of said base is a low thermal con- 
ductivity portion constructed of Fe-Ni-Co based 
alloy, Fe-Ni based alloy, Fe-Ni-Cr based alloy. 
Fe-Cr based alloy or stainless steel, and said 
WDM filter component is fixed to the low ther- 
mal conductivity portion of the same base, at 
which said laser diode element is secured, by 
laser beam welding. 
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2. An integrated module for optical fiber amplifiers as 
set forth in Claim 1 , wherein a beam splitter compo- 
nent which reflects a part of signal light or reflection 
light outside the signal light channel, causes the 
reflected light to be received by a photo diode, and 5 
allows the remaining signal light to pass through, is 
disposed at a part being a signal light channel on 
the substrate; and 

said beam splitter component is fixed at said 10 
low thermal conductivity portion of the rest, at 
which a low thermal conductivity portion is pro- 
vided, by laser beam welding, and is fixed on 
the substrate via said rest by brazing or solder- 
ing. 15 

3. An integrated module for optical fiber amplifiers as 
set forth in Claim 1 or 2, wherein the base has a low 
thermal conductivity portion and a high thermal 
conductivity portion, the laser diode element is 20 
fixed at said high thermal conductivity portion of the 
base, one of a WDM filter component and a beam 
splitter component or both is (are) fixed at said low 
thermal conductivity portion of the base. 
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FIG.l 
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FIG. 3 
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